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A METHOD OF AND AN APPARATUS FOR PERFORATING AND TREATING THE FACE 

ZONE OF A WELL 
The inventive apparatus is operating as follows. 

The apparatus is lowered down into the well on a borehole cable, and the perforator 1 is 
placed against the interval of the formation to be treated. Where it is to be placed is determined 
by means of the collar locator 14. At operator's command transmitted through the borehole 
cable 18, the perforator 1 and the thermal gas generator 5 are started by a control pulse so as to 
reach their operation conditions in predetermined time. When the perforator is actuated, the 
shaped charges force the plugs out of the openings 2 in the housing of the perforator 1, punch 
perforation tunnels in the casing/cement stone 9 and form perforation tunnels in the formation 
10. Since the openings in the housing of the perforator are arranged, unlike the standard ones, in 
a crowded-network helical fashion, the perforation tunnels in the formation will be, therefore, 
arranged in a crowded-network helical fashion as well. At the final moment of perforator 
operation, the face zone of the well is subjected to implosive action, and the wellbore fluid enters 
the implosive chamber 4 through the openings 2 that are thus provided in the housing of the 
perforator 1 after its operation. As this takes place, the face zone of the formation gets cleansed 
of injected mud elements, and the perforation tunnels, of baked crust, etc. Gas resulting from 
burning of fuel in the thermal gas generator is accumulating in its housing. As the internal 
cavity of the perforator housing and implosive chamber gets filled up with the wellbore fluid, the 
thermal gas generator reaches its operation conditions. As a result, gas will force the plugs out 
of the openings in the grill 8 fastened to the connecting unit 7, which joins the thermal gas 
generator and the perforator. As soon as pressure in the perforator housing exceeds the 
hydrostatic pressure in the well, the fluid is pressed out through the openings in the perforator 
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housing thus provided therein after operation of the shaped charges, directionally via the 
perforation tunnels punched in the casing/cement stone/formation. 

Further burning of the charge inside the thermal gas generator will lead to building up high 
pressure within the housing of the perforator. The jets of hot gas flow through the openings in 
the perforator out directionally via the preformed perforation tunnels in the well and act on the 
perforation channels in the formation. As soon as the pressure generated by gas jets exceeds the 
fracture pressure, the formation will get fractured. 

The pressure transducer 15 and the temperature-sensitive element 16 are monitoring the 
operating conditions of the implosive chamber and thermal gas generator, and numerical values 
are assigned to their readings by means of the electronic unit 17 to be then transmitted through 
the borehole cable 18 to the surface. Based on the readings thus obtained, the time of operating 
the thermal gas generator is determined, the action is evaluated that is exerted on the formation 
by the implosive chamber, and pressure is evaluated at which the fracture has taken place. 

Thus, the proposed method allows, in contrast to many other methods of exerting action on 
formations, to perform a fracture of the formation without any damage to the integrity of both the 
casing and the cement stone. Gas pressure developed while the charge is burning in the thermal 
gas generator is acting directionally on the formation thus being treated and is not distributed 
over the wellbore - a factor that allows to develop the fracture pressure in the formation and, at 
the same time, ensure more favorable conditions for the casing. 

The combination of perforator and thermal gas generator allows abandoning the combustion 
chamber in the thermal gas generator, since the housing of perforator and implosive chamber 
performs the functions of such a chamber. 
CLAIMS: 

1. A method for perforating and treating the face zone of a well, comprising the steps of: 
perforating the well by a tubular jet perforator, and exerting an implosive action on the face zone 
of the well immediately at the moment when the step of perforating the well is over to cause 
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thereby wellbore fluid to enter the implosive chamber opposite the openings provided during the 
step of perforating, whereas the volume of the implosive chamber and of the perforator housing 
is assumed in the ratio of 3 - 12 : 1, respectively, characterized in that, after the step of exerting 
an implosive action on the formation, the step of fracturing the formation is performed by 
applying thereto pressure that exceeds the fracture pressure of the formation, for which purpose a 
thermal gas generator is started, which burns fuel, and gas resulting from burning of fuel gets 
accumulated in the perforator housing to act by its directional jets via preformed perforation 
tunnels on respective perforation channels in the formation, wherein the effect resulting from the 
action exerted on the formation and performance of the apparatus are evaluated on the basis of 
the data gained when monitoring continuously the pressure and temperature parameters. 

2. An apparatus for perforating and treating the face zone of a well, comprising: a hollow 
housing with plugged openings, a plurality of shaped charges arranged therein and a means for 
operating thereof, and an implosive chamber, the internal cavity of which is communicated with 
the internal cavity of a perforator housing, the ratio between the volume of the implosive 
chamber and of the housing being 3 - 12 : 1, respectively, characterized in that the apparatus is 
further provided with a thermal gas generator mounted above the perforator housing joined by 
means of a connecting unit, in which a grill is fastened that is provided with plugged openings, 
wherein the characteristic of the charge and the total area of the openings in the grill are selected 
so as to ensure the fracture pressure of the formation, which is to be built up by hot powder gases 
that are supplied from the perforator housing via preformed perforation tunnels directly into 
respective perforation channels in the formation, for which purpose the apparatus is provided 
with centrlizers eliminating any displacement of the perforation chamber relative to the casing, 
and in that, in order to evaluate both the nature of action and the performance of the apparatus, 
the latter is further provided with a temperature-sensitive element and a pressure transducer as 
well as with a collar locator for determining the place where the apparatus is located inside the 
well. 
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(57) PecpepaT 

Wcnonb30BaHne: npH 3Kcnnyaiat^nn 
HetprsHbix cKBa>KHH. OoecneHMBaeT 3a OflWH 
cnycx-nofl-beM annapaiypbi nepcpopanmo 
CKEiajKHHbi, o^ncTKy o6pa6aTbiBaeMoro nnacTa ot 
KonbMaTupyiomHX 3jieMeHT0B, a 

ccpopMnpoBaHHbix nepcpopaL|MOHHbix KaHanoB B 
nnacTe - ot kopo^kh 3aneKaHwa w 
ocymecTB/ieHMe paspbiBa nnacTa. Cyu^HOCTb 
H3o6peTeHnn: cnoco6 n ycTpoRcTBO flna ero 
ocymecTBneHMfi BKJiKwaroT nepcpopauwo 

CKB3>KMHbl KOpnyCHbIM KyMyjlSITHBHblM 

nepcpoparapoM h nMnno3MOHHoe BOSfleticTBMe 

HenOCpeflCTBBHHO B MOMeHT OK0H4aHMfl 

nepcpopaiffiM CKBaxwHbi nm ohmctkm 
ccpopMnpoBaHHbix nspcpopaLiHOHHbix KaHanoB ot 
KopoMKM 3aneKaHnn c noMOiUbto HMnno3HOHHofi 
KaMepbi, BHyTpeHHFin nonocTb KOTopofi 
coeflMHeHa c BHyTpeHHefl nonocTbio 



nepcpopaTopa. rioc/ie 3Toro cpa6aTbisaeT 
TepMora3oreHepaTop, coeflMHSHMbiR c 
nepcpopaTopoM coeflHHMTenbHbiM yanoiw, b 
kotopom MMeeTca peuieTxa c 3arjiyuieHHbiMH 
oTBepcTHAMM. Topsmne raabi 
TepM0ra3oreHepaT0pa nodynaioT b rapnyc 
nepcpopaTopa h 4epe3 oTBepcTMS b ©ro Kopnyce 
Am KyMynfiTHBHbix 3apwoB no npeflBapmenbHQ 
ccpopMMpoBaHHbiM nepcpopaL(noHHbiM KananaM 
BOSfleHcTByioT HenocpeflCTseHHO Ha 
nepcpopai^HOHHbie KaHaiibi b rmacTe. Bbi6npaK>T 
xapaicrepncTHKH 3apafla, KOHCTpyKi^wK) 
ycTpoKoTBa h ycnoBHfl paSoTbi tskhmh, 4To6bi 
oSecnemiTb flaBJieHue rnflpopa3pbiBa nnacTa. 
flnn OLjeHKM xapaiaepa B03fleftcTBMB m 
xapaicrepa pa6oTbi ycTpoiteTBa oho CHaSweHO 
flaTHHKaMM TeMnepaTypbi M p,a.BneH\Af\, a flfia 
onpefleneHMfl MecTa pacnonoxeHMH npu6opa b 
cKBa>KHHe - noxaTopoM MycpT. 2 c.n. cp-xibi, 1 wi. 
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ripeflnaraeMoe M3o6pSTeHne othocmtch k 
cpeflCTBaM fljifl floSbNM Hecp™. 

H3BBCTHbl CnOC06bl B03AeKCTBMfl Ha 

npn3a6oPtHyro 30Hy nnacTa fln« noBbiLuemifi 
npnTOKa, b KOTopbix flna o6pa30BaHHfl Tpeuiwn 
ncnonb3yeTCfl cmia B3pbiBa nopoxoBoro sapsfla 
b CTBone CKBa>KMHbi [1]. I"lpsi B3pblBe 3apsifla, 
ycTaHOBneHKoro b CKBa>KMH3 npoTMB 
npOAyKTMBHoro nnacia, o6pa3yeTcn KasepHa, 
yBejiHMHBarau^an flMawieTp CKBawMHbi m ceTb 

TpeLUMH, paCXOflfllilMXCfl OT CKBaJKMHbl B 

paflwanbHOM HanpaBneHHM (rnApopa3pbiB 
nnacTa). 

3tot MeTOfl He Bcerfla nacr ownflaeMbiR 
scpcpeKT m nacTO hpmboamt k noBpe>KAeHMio 
06caflH0fi KOJIOHHbl, L<eMeHTHoro KaMHfl MJ1M 
oGcaflHoti KonoHHbi. Kpowie toto, npw 
ncno/ib30BaHU m SbicTporopaLLiMX 3apsiAOB 
o6pa3yiOTcn eepTMKanbHbie tpbi^hhw, Korapbie 
HHorfla He MMeKDT coo6meHMn c 3OH0fl 
nepcpopaLiMM, mo 3HaMMTenbHO OHnwaeT 
scpcpeKT. 

M3BeciHo ycTpoficTBO aha pa3pbisa nnacTa, 
BKnhOHaioLAee TepMoraaoreHepaTop c 3apaA°M vis 
roproMero Maiepnana h Kaiuepofi A°ropaHMfl c 

COnnOBMAHbIMM OTBepCTHSMW. YcTpOMCTBO MMGeT 

AB6 nMnnoaMOHHbie B03flyiuHbie KaMepbi. 
coeAMHMTenbHyio MycpTy v\ AaTMHKH. 
HivinnoaHOHHbie KaMepbi MMeioT ynpaBnneMbie 
KJianaHW flnn M3onnqnn ot oKpywaioLLiefi cpeflbi v\ 
KJianaH flnn CTpaB/iHBaHwa BoaAyxa. 
CoeAUHMTenbHafl Mycjrra BbinoxiHeHa co 
CKsosHbiMn menflMM, paaMemeHa Me?wy 
MMnno3MOHHbiMM KaMepaMM m o6ecneHMBaeT 
B03MO)«HOCTb coo6ineHHfl »nepe3 Hee m 
ynpasnneMbie KJianaHbi oKpyxoiomePi cpeAbi c 
nMnnosnoHHbiMM KnanaHaMM b pa6oneM 
nono)KeHMM ycTpoficTBa. flaTHHKM cnywaT f\nn 
H3MepeHna AaeneHMfl m TeMnepaiypbi. Ohh 
pacnonoweHbi BHyTpM m cHapywM MMnno3HOHHbix 
KaMep. KpoMe Toro, ycTpoficTBO HMeeT 6annoH c 
KMcnoTOM nnn HanonHMTeneM [2] . YcTpoRcTBO 
Ha KapoTa>KHOM Ka6ene onycKaioT b CKBa>KMHy, 
yctaHaB/iMBaioT npoTUB HHTepsana, 
noflsepraeMoro o6pa6oTKe. 3anycKaiOT 
nopoxoBOH 3apflA, npw ropeHWH KOToporo 
BbiAenfieTCfl ra3, KOTopbiM 3anonHfieT KaMepy 
AoropaHMfl, a nocne AOCTMJKeHMH 
rMAPOcTaTMHecKoro AaBJieHMa HaMMHasT 
HdeKaTb b CKBa>KMHy nepe3 connoBHAHbie 
OTBepcTMfl, cyMMapHaa nnomaAb KOTopbix 
BbiBpaHa TaKMM o6pa30M, MTo6bi AaBneHMe ra3a 
B CKBajKUHe npeBbiiuano AaBneHMe 
rnAPopa3pbiBa nnacTa. l~locne oKOH^aHMfi 
pa6oTbi TepMora3oreHepaTopa ycTpoficTBO 
onycKaioT m ycTaHasnMBaioT coeAMHHTenbHyio 
MycpTy npoTMB HHTepBana o6pa6aTbiBaeMoro 
nnacia. OTKpbiBaiOT o6pa6aTbiBaeMbiti KnanaH, 
nocne Mero nnacTOBbiR cpnroMA c 
pacnnaBneHHbiMn n pacTBopeHHbiMM 
accpanbTareHaMW h o6noMKaMH nopoAbi nepe3 
cKB03Hbie paflnanbHbie menu saTftrMBaiOTCfl a 
MMnnoswoHHyto KaMepy. 

Mcnonb30BaHne 3Toro ycipoMCTBa AOKa3ano 
BbicoKyio acpcpeKTHBHocTb ero npMMeHeHHFi, TaK 
KaK ras BbiTeKaeT 4epe3 connoBMflHbie OTBepcTMfl 
KaMepbi noropaHHfl, to AasneHwe BOSAewcTByeT 
Ha o6caAHyho KonoHHy, i^eiueHTHoe KonbL^o, m 
TonbKO 4acTb AaBJieHHfl B03AeRcTByeT 
HenocpeACTBeHHo Ha o6pa6aTbiBaeMbi(i nnacT. 
KpOMe toto, ecnM npuSop He 6yAeT ycTaHOBneH 
HenocpeACTBeHHo HanpoTMB MHTepBana 
nepcpopankin, to B03AeMCTBMe AaBneHun 6yAeT 
HanpaBneHO ranbKo Ha oScaAHym KonoHHy m 
LjeMeHTHoe KonbLio, mto MoweT npuBecTM k 
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HapyiueHHK) cKsawuHbi. 

3a npoTOTwn MoryT 6biTb BbiSpaHbi cnoco6 
nepcpopaLiMM w o6pa6oTKM npnsa6ofiHOM 30Hbi 
CKBa>KHHbi m ycTpoficTBO Ana era ocyi^ecTeneHMfl 
[3J. Cnoco6 nepcpopaLiMM m o6pa6oTKM 

npM3a60MH0M 30Hbl CKBSDKUHbl BKHIOHaeT 
nepCpOpaLlHHD CKBaWHHbl KOpnyCHblM 

KyMynnTMBHbiM nepcpopaTopoM m HMnno3iioHHoe 
BOSfleiiCTBHe Ha npn3a6owHyio 30Hy CKBa?KMHbi 
HenocpeACTBeHHo b momcht oKOH4aHHfi 

nepcpopaLiMM CKBa>KMHbl. npM M MnnOSMOHHOM 
BOSAS^CTBHM OCyLL|eCTBI1fleTCfl OT6op 
CKBaJKHHHOM )KMAKOCTM B MMnJ103MOHHyiO KaMepy 

HanpoTWB ccpopMiipoBaHHbix npw nepcpopanHH 
OTBepCTMti. npM 3TOM oMMinaeTcn npn3a6oMHan 
30Ha nnacTa ot KonbMaTMpyioLL|MX aneMeHTOB, a 
ccpopMHpoBaHHbie nepcpopaqMOHHbie KaHanbi - 
ot kopomkm 3aneKaHMfi. YctpoRctbo una ero 
ocymecTBneHHfi BK/iio4aeT nonbifi Kopnyc c 
sarnyLueHHbiMki otbspctmamm h pa3Meii|eHHbie b 
H3M KyMynnTMBHbie 3apnflbi, ycTpoficTBa p,nn mx 
cpaGaTbisaHMfl (fleTOHnpytomuCi mnyp, B3pbiBHofi 
naTpoH, aneKTponpMBOA, coeAMHfiioLL|HM 
B3pbiBHOM naTpoH c Mepe3 KaSenbHyio ronoBKy c 
6pOHMpOBaHHbiM Ka6eneM) w MMnjio3noHHyio 
KaMepy, BHyTpeHHnn noBepxHOCTb KOTopofi 
coeAMHeHa c BHyTpeHHeS nonocTbK) Kopnyca, 
npuneM cooTHOiiieHMe o6i.eMOB MMnno3HOHHOM 
KaMepbi m Kopnyca cocTaBnneT (3-12): 1 

C00TB9TCTB8HH0. 

npwMeHeHMe cnoco6a AOKaaano era 
acpcpeKTMBHOCTb. Ho He BcerAa AOCTHraeTcn 
owMAaeMbifi acpcpeKT - nonyqeHMe M3 CKBa)KMHbi 
Aono/iHMTenbHoro npwTOKa HecpTM. B 
npn3a6otiHoii 30He CKBa)KMHbi oSpasyeTca 
Mou^Han 30Ha KonbMaTaLiHM, KOTOpyio He Bcerfla 

MO>KHO npOMTH C nOMOLL|blO nepCpopaL|MOHHblX 

aapsflOB. KpoMe Toro, nepcpopaL(noHHbie KaHanbi 
MMeioT Ke6onbLuyio nnomaAb, 6bicTpo 
3a6nBaioTCfl KonbMaTnpyioLL|MM MaTepnanoM. 
flna cTa6MnbHoro npMTOKa HecpTM M3 nnacTa 
Heo6xoAMMO, HToSbi nnoniaAb bckphtmh nnacTa 
6bina fl0CTaT04Ho 6onbLuoii. Hcnonb30BaHne 
npoTOTuna SHepreTMKH Ana pa3pbiBa nnacTa 

HBAOGTaTOHHO. 

ripeA/iaraeTcn cnoco6 nepcpopaLiMM m 
o6pa6oTKM npnaaSoiiHoti 3ohw cKeawnnbi, 
BicnioHaiouiMM nepcpopaqnio cKQa>KMHbi 
KopnychbiM KyMynnTMBHbiM nepcpopaTopoM, npM 
KoTopofi npo6MBafOTCH nepcpopaL(MOHHbie 
KaHanbi b kohohhs, lismghthom KonbL|e m 
cpopMMpyioTCfl nepcpopaLiHOHHbie KaHanbi b 
o6pa6aTbiBaeMOM nnacrre. HenocpeACTBeHHo b 

MOM6HT OKOHHaHMfl nepCpOpaMMM OCyLLjeCTB/lfllOT 

MMnno3MOHHoe BOSASMCTBMe Ha npM3a6oMHyK> 

30Hy CKBaiKHHbl C OT6opOM CKBcUKMHHOM 

WHflKOCTM B MMnno3MOHHyio KaMepy HanpoTMB 
cdpopMMpoBaHHbix npM nepcpopaLiMM KaHanoB b 
nnacTe. IlpM stom npOMCXOflMT OHMCTKa 
npM3a6otiHoS soHbi nnacTa ot KonbiwaTMpyroinMX 
aneMeHTOB, a nepcpopaLiMOHHbix KaHanoB - ot 
KopoMKM 3aneKaHHfl M AP< Bbi6op oQ^eMOB 
HMnno3MOHHOM KaMepbi o6ycrioBneH TaK, 4To6bi 
cyMMapHbiM o6-beM HMnno3MOHHofi KaMepbi He 
MeHee HeM b TpM pa3a npeBbiuian o6teM 
ccpopMMpoBaHHbix nepcpopaLiMOHHbix KaHanoB, 

T.K. TOHbKO npM T3K0M CO0TH0LU8HMM B03M0WH0 

o6ecneHMTb B03AeficTBMe Ha nnacT, 
AocTaT04Hoe Ann ommctkm KaHanoB. 

flocne MMnno3MOHHoro B03fleMCTBMfi Ha 
nnacT npoMSBOAfT pa3pbiB nnacTa AaeneHMeivi, 
npeBbiLuaiOLL|MM AaBneHMe rMApopaspbea. flnsi 
3Toro noA>KMraK)T 3apsA TepMorasorenepaTopa 
oflHOBpeM6HH0 c aanycKOM nepcpopaTopa. npM 
ropeHMM sap&Aa BbiAenneTcn ra3, KOTopbiM 
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aanoiiHfieT Kopnyc TepMora3oreHepaTopa. K 
MOMemy sanonHeHMfi KaMep cKBawHHHofi 
>KHflKocTbto xepMoraaoreHepaTop BbixoflHT Ha 
P»khm, ropnMMfi raa nonaflasT b Kopnyc 
nepcpopaTopa w nofl eojibiuMM flaBJieHMeM 
HGTeKaeT H3 OTBepcTMfi nepcpopaTopa, 

OTKpblBWHXCfl npv\ Cpa6aTblBaHMM KyNiyJlflTMBHblX 

3apsiA0B- Orpyw ra3a HanpaB/ieHw no 
npeABapMTenbHo npoflenaHHbiM 
nepcpopaijwoHHbiM KaHanaM HenocpeflCTBeHKO b 
rep4)Opai4MOHHbie KaHanbi b nnacie. Koraa 
flaBJieHHe, 0Ka3biBaeM0e Ha nepcpopai^oHHbie 
KaHanbi b nnacie, 6yAQT npeBbimaTb flaB/ieHMe 
rnflpopa3pbiBa, npon30f}fleT pa3pbiB nnacTa. TaK 
KaK AaBJieHHe Meatfly nepcpopaywoHHbiMH 
KaHanawiH b nnacie ocna6neHo, nepBHMHbie 
TpewMHbi o6pa3yt0Tcn Meatfly hmmh. 

KoHTponb 3a pa6oTofi ycTpoficTBa h oi^sHKy 
era B03fleficTBkiH Ha nnacT ocywecTBnflioT npu 
noMoinH HenpepwBHO perncTpnpyeMbix 
rpatpHKOB flaBJieHMfl m TeMnepaTypbi bo 
BpeMeHu, MecTO ycTaHOBKM npn6opa 
Bbi6wpaeTCH npn noMOWM noKaropa MycpT. 

npsAiaraeTcn ycipoticTBO Ansi nepcpopaqmi 

14 06pa6oTKM npn3a60MHO^ 30Hbl CKBaWklHbl (cm, 

HepTe*), KOTopoe BKiiKmaeT nojiwfi Kopnyc 
nepcpopaTopa 1 c 3arnyweHHbiMH otbspctmjimvi 2 

C paSMemeHHblMM B HeM KyMynflTMBHblMH 

3apflflaMM 3 n yoTpoftcTSOM flna mx 
cpa6aTbiBaHHJi, Hw>Ke pacnonoweHa 
MMnno3MOHHan KaMepa 4, BHyTpeHHflfi nonocTb 
KOTopoK coeflMHena c BHyTpeHHefi nonocTbK) 
Kopnyca nepcpopaTopa, npuMew cooTHoweHwe 
o6-beM0B MMnno3HOHHo(i KaMepbi m ropnyca 
cocTaB/iJieT (3-1 2): 1 cooTBeTCTseHHO. Bbiuie 
Kopnyca nepcpopaTopa yoTaHOBneH 

Tepwora3oreHepaTOp 5 c 3apnflOM 6 H3 ropKwero 
MaTepuana. TepMora3oreHepaTop npncoeflHHeH 
k Kopnycy nepcpopaTopa npu noMOLflM 
coeflHHHTenbHoro y3na 7, b kotopom saKpenneHa 
peuiSTKa 8 c 3amyiijeHHbiMM oTBepcTMfiMW. 
noA6npaioT xapaKTspHOTHKH 3apnfla (wiaccy m 
BpeMfi era ropeHMfi) m cyMMapHyto nnomaflb 

OTBepCTHM B peiUSTKe 8 T3KHMH, 4T06bl CTpyM 

ropsHMX nopoxoBbix ra30B, BbiTeKaioLAHX M3 
OTBepcTMpi 2 nepcpopaTopa 1 HanpaBneHHO b 
npeflsapiiTenbHO ccpopiuiMpoBaHHbie 
nepcfcopaLiMOHHbie KaHanbi b nnacTe, oo3flaeann 
flaBneHne rHflpopaspbiBa, npeBbiwaioLflee ropwoe 

B 1,5 - 1,8 pa3a (B SaBMCMMOCTH OT 

xapataepncTHK nnacTa). flaB/ieHne b 
nepcpopaLiMOHKbix KaHanax b nnacie 
onpeflenneTca flaBJieHneM TopMOJKeHun ra30Boro 
noTOKa c yneTOM TennoBbix noTepb. no3TOMy 
BawHO, HToSbi CTpyH rasa 6binn HanpaBneHbi no 
npeAsapHTenbHO npoAenaHHMM 
nepcpopaqwoHHbiM KaHanaM b oScaAHofi xonoHHe 
n qeMeHTHOM KaMHe 9 HenocpeACTBeHHo b 
nepcpopaqHOHHbie KaHanbi b nnacrre 10. flnn 
aToro ycTpoRcTBO cHa6weHo qeHTpaTopaMH 11, 
HCKniCNaiomMMM nepeMeinGHwe 
nepcpopaMMOHHOfl KaMepbi oTKOCMTenbHO 
o6caAHOvi koxiohhw. 

B Ka6exibHOM ronoBKe 12 pacnono>KeH 6hok 
KOHTpona 13, BKnKMaioiu(nii b ce6a noraTop 
MycpT 14 ana npwBnsKM npuSopa no rny6MHe, 
A3TMHKM AaeiSHMfl 15 h TeMnspaTypw 16, 
noKasaHHfl KOTopbix oijMcppoBbiBaiOTCH b 6xi0Ke 
aneKTpoHMKe 17 m no KapoTaiKHOMy Ka6enro 18 
nepenaiOTCfl Ha noBepxHOCTb. 

ycTpofiCTBO paBoTaeT cnenyioiiiMM o6pa30M. 

YcTpoticTBO Ha KapoTa)KHOM Ka6e/ie 
onycKaiOT b cKBa>KMHy m ycTaHaBnMBaioT 
nepcpopaTop 1 npoTMB MHTepBana nnacTa, 
noAsepraeMoro o6pa6oTKe. MecTO ycTaHOBKM 
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onpeflejinioT c noMOLUbio noKarapa MycpT 14, (1o 
KOMaHfle onepaTopa, nepeAaHHOfl no 
KapoTa>KHOMy KaSenio 18, MMnynbcoM tokb 
3anycKaioT nepcpopaTop 1 m 

Tepwiora3oreHepaTop 5 c onpeAeneHHbiM 
BpeiweHeM Bbixofla Ha pe>K«M. Ilpn 
cpa6aTbiB3HMH nepcpopaTopa KyMynnTMBHbie 

SapflAbl Bbl6MBaK3T aamyiUKM M3 OTBepCTMM 2 B 

Kopnyce nepcpopaTopa 1, npoSiiBaioT 
nepc^opaLjHOHHbie Kananbi b o6caAHoR KonoHHe - 

MGMeHTHOM KaMHe 9 H CpopMMpyKJT 

nepcpopaLiHOHHbie KaHanbi b nnacTe 10. T.k. 
OTBepcTwn b Kopnyce nepcpopaTopa 
pacnojio)KeHbi b BMHTOo6pa3H0M nopnAKe, no 
cryLAeHHoii csth, b OTnMHMe ot cTaHflapTKbix, to 
h nepcpopaMMOHHbie KaHanw b nnacTe 
pacnonoweHbi b BMHTOo6pa3HOM nopnflKe no 
crymeHHOvi cqtm. B momsht oKOHMaHMfl paSoTbi 
nepcpopaTopa ocymecTBnneTCfl MMnnoaHOHKoe 
B03fleflcTBne Ha npu3a6ofiHyio 30Hy CKBawMHbi c 

OT6opOM CKBa>KMHHOtl JKHAKOCTH B 

MMnnosMOHHyio KaMepy 4 Mepe3 oTBspcTua 2 
Kopnyca nepcpopaTopa 1, oTKpbiBiiiMecn nocne 
era cpa6aTbiBaHHfl. ripn 3tom nponoxoAMT 
OHMCTKa npM3a6oMHoCi 30Hbi nnacTa ot 
KOJibMaTnpyioi^nx aneMeHTOB, a 

nepcpopai4HOHHbix KaHanoB - ot kopomkh 
3aneKaHnn m flp. I1pn ropeHHH Tonnnea 
TepMora3oreHepaTopa BbiAefiflSTcn ra3, KOTopbifi 
HaKannHBaeTcn b era Kopnyce. K MOMeHTy 
aanonHeHHH BHyTpeHHefi nonocTH Kopnyca 
nepcpopaTopa h MMnno3MOHHOH KaMepbi 
GKBaiKMHHoPi WMflKocTbio TepMorasoreHepaTOp 

BblXOflHT Ha p©/KMM, Ta3 BblBMBaeT 3amyiUKH H3 

OTBepcTMfl peiiieTKH 8, 3aKpenneHHoPi b 
coeAMHMTenbHOM y3ne 7 TepMora3orenepaTopa h 
nepcpopaTopa. (locne AocTM>KeHH5i p,a&neHvm b 
Kopnyce nepcpopaTopa, npeBbiLuaroiAero 
rnflpocTaTM4ecKoe Aaenenne b cKBajKMHe, 

JKMAKOCTb BblAaBJIHBaeTCfl Mepe3 OTBepCTHfl B 

Kopnyce nepcpopaTopa, oTKpbiBLUiiecsi nocne 
cpa6aTbiBaHnn KyMynsTMBHbix 3apnAOB, 
HanpaBneHHO no nepcpopamioHHbiM KaHanaM, 
npoBviTbiM b o6caflKoR KonoHHe - qeMeHTHOM 
KaMKe-nnacTe. 

flanbHedujee ropeHMe 3apnAa 
TepMoraaoreHepaTopa co3AaeT b rapnyce 
nepcpopaTopa Sonbiuoe AasneHMe. CTpy« 
ropfwero ra3a BbiTeKaioT Mepes oTaepcTMn 
nepcpopaTopa HanpaBneHHO no npeflBapMTenbHO 
ccpopMHpoBaHHbiM nepcpopai4MOHHbiM KaHanaM b 
cKBawuHe m B03fle(icTByiOT Ha nepcpopaMMOHHbie 
KaHanbi b nnacTe. KorAa flaBneHMe, co3AaHHoe 
CTpy«MM rasa, 6yAeT npeBbimaTb naBneme 
rnflpopa3pbiBa, npon30^fleT pa3pbiB nnacTa. 

PejKHM pabOTbi HMnno3MOHH0M KaMepbi h 
TepMora3oreHepaTopa KOHTpojiMpyeTcn 
flaTMMKaMH flaBneHMfl 15 m TeMnepaTypbi 16, 
noKa3aHMfl xorapbix c noMOLUbio aneicrpoHHoro 
6noKa 17 oijMCppoBbiBaioT n no KapoTa>KHOMy 
Ka6enio 18 nepeAawT Ha noBepxHOCTb. l"lo 
nonyneHHbiM noKa3aHMfiM onpeAennioT BpeMn 
pa6oTbi TepMorasoreHepaTopa, oi^eHHBaioT 
B03fleflcTBne Ha nnacT, npon3BOflMMoe 

HMnn03MOHHOH K3Mep0M , H OnpefleJIflKJT 

flaBneHMe, npw kotopom npon3oiuen 
niApopaapbiB. 

TaKMM 06pa3OM, npeflnaraeMbiii cnoco6 
nosBonneT, b oTHHHMe ot MHomx MeTOAOB 
B03AeHCTBMJi Ha nnacT, ocyujecTBHTb paspbiB 
nxiacTa, He napyiuan i^e ji oct H o ct b o6caflHofi 
KonoHHbi n ueMeHTHoro KaMHB. flaBneniie rasa 
npn ropeHMH aapjifla TepMora3oreHepaTOpa 
HanpaBneHHO B03flewcTByeT Ha 

o6pa6aTbiBaeMbifi nnacT, a He pacnpeAenaeTca 
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no CTBOfiy CKBajKHHbl, HTO n03B0nfl6T flOCTMHb B 

nnacTe flaBneHHn pa3pbiBa h b to we BpeMn 
o6ecneMMTb maflfiiuMti pe>KHM B03flePiCTBMS Ha 
o6caflHyio KonoHHy. 

CoBMemeHMe nepcpopaTopa m 

TepMorasoreHepaTopa no3BonaeT OTKasaibcn ot 
KaMepbi floropaHMfi TepMorasoreHepaTopa, t.k. 
efl cny>KMT Kopnyc nepcpopaTopa m 

HMnnOSHOHHOM KaMepbi. 

ripeAnaraeMan annapaTypa nosBonsneT 3a 
oflMH cnycK-noflfeSM annapaTypbi ocyu^ecTBHTb 

nepCpOpai^MIO CKBa)KMHbl, OMWCTWTb 

o6pa6aTbiBaeMbM nnacT ot KOjibMaTMpytoiUHX 
aneMeHTOB, a ccpopMvipoBaHHbie 

nepo^opai^HOHHbie KaHanbi b nnacTe - ot kopohkh 
3aneKaHMfi n pa3opBaTb nnacT, co3flaBaa 
HanpaBjieHHbie TpemuHbi, coeAWHmoLnwe 
nepcpopai^HOHHbie KaHa/ibi b nnacTe b eflUHyto 
BHHToeyio Tpei^MHy no Bcefi moiuhoctm 
BCKpbiBaeMora MHTepBana nnacTa. ripMMeHeHMe 
OTflenbHO nepcpopaTopa c HMnno3MOHHOW 
KaMepoCi, a noTOM cnycK b CKBa>KMHy 
TepMora3oreHepaTOpa npMBefleT k TOMy, hto 
flaaneHne ropjwero rasa, nocTynaioLnero H3 
TepMora3oreHepaTopa, GyfleT eosfleficTBOBaTb 
Ha o6caflHyio KonoHHy, a He Ha nnacT. Ecjim b 
KaMepe floropaHMfl TepMora3oreHepaTopa 

MCnOJlb30BaTb COnjlOBblO OTBepCTHfl, 

cwsnaflaioi^Me no cpopMe m pacnonoweHHio c 

OTBepCTHBMH B nepCpOpaTOpe, TO HeB03M0)KHO 

6yneT pacnono)KMTb mx crrporo no 
npeflBapHTenbHO ccpopMnpoBaHHbiM 
nep<popamioHHbiM KaHanaM. 3to npwBefleT k 
HapymeHMio o6caflHoti KonoHHbi, t.k. 
BosflewcTene flaejieHMa rasa 6yfl8T HanpaBneHO 
He Ha nnacT, a Ha noKanbHbie y^acTKH o6caflHOM 

KOnOHHbl. I1pn 3TOM B03fleRCTBM6 Ha 

o6pa6aTbiBaeMW(i nnacr nn6o He ocyqecTBHTca, 
nn6o cwna B03fleftcTBHfi 6yaeT He3HaHHTenbHoK. 
CoBMemeHwe ycTpoMCTB nosBonneT MCK/iiOHHTb 
AononHMTenbHbifi cnycK annapaTypbi b cKBawMHy, 

floSMTbCfl BblCOKOH 3CpCpeKTHBHOCTH paBoT. 
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pa3pbiBa nnacTa", 3aflBKa N 96106760 ot 15 
anpe/in 1996 r., ony6nwKOBaH 20.09.97 Eion. N 
26. 

3. US, naTeHT P<t> 2072421, E 21 8 43/117, 
43/18,43/25, 3aHBKa 96107208/03 ot 19.04.96 
r. "Cnoco6 nepcpopanuw m o6pa6o™ 
npM3a6ofiHoCi sohw cKsawuHbi m ycTpoficTBO fljis 
era ocyLnecTBJieHMff, ony6nnKOBaH 27.01.97, 
Bran. N 3, 1997 r. 

Qopiuyjia n3o6peTeHHfl: 

1, Cnoco6 nepcpopaMMH w o6pa6oTKM 
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npM3a6ofiHoft 30Hbi cKBawkiHbi, BKHKmarommi 

neptpOpaL\MIO CKBaJKWHbl KOpnyCHblM 

KyMyjlflTHBHblM nepCpOpaTOpOM H HMnnO3MOHH06 

B03fleiicTBMe Ha npn3a6ofiHyio 30Hy CKBajKMHbi 

HSnOCpSflCTBeHHO B MOM6HT OKOHHSHMfl 

nepcpopai^MH CKBawnHbi c ot6opom cKaawMHHofi 
>KMflKOCTM B MMnnosHOHHylo KaMepy HanpoTkiB 
ccpopMHpOBaHHbix npw nepcpopai^M OTBepcmii, 
a o6i>eM MMnno3HOHHofi KaMepbi h KOpnyca 
nep0opaTopa npwHHMaioT b cooTHoiueHMH 3-12 

: 1 CO0TBeTCTB6HHO, OTnimatOLUMfiCfl T8M, ^TO 

nocne MMnno3HOHHoro B03ReHCTBHfi Ha nnacT 
npon3BOflaT pa3pbiB nnacTa flaeneHneM, 
npeBbiLuatoti^HM aaBneHne rnflpopaapbiBa 
nnacTa, fljin aToro 3anycKaiOT 
TepMora3oreHepaTop, np« ropeHMn TonntiBa 
KOToporo BbfflenfieTCfi ra3, KOTopbiii nonaaaeT b 
Kopnyc nepcpopaTopa, m HanpaBneHHWMH 
CTpyfiMH no npeflBapnTenbHo ccpopMMpoBaHHbiM 
nepcpopaLiMOHHbiM KaHanaM B03fleRcTBy&T Ha 
nepcpopai^MOHHbie KaHaribi b nnacTe, oqeHkiBaraT 
scpcpeKT B03fleRcTBMB Ha nnacT n xapaiaep 
paSoTbi ycTpoMCTBa no flaHHbiM HenpepbiBKOM 
perucTpai^nn bo BpeMeHH napaMeTpoB AasneHMfl 
h TeMnepaTypbi. 

2. ycTpoKcTBO flnfl nepcpopaL4M« m o6pa6oTKM 

npM3a60MH0H 30Hbl CKBaWHHbl, BKTIK)4aK)LUee 

noiibiCi Kopnyc c 3arnyiueHHbiMM oTBepcTHfiMM, 
pasMeu^eHHbie b hgm KyMyn^THBHbie 3apRflbi h 
ycTpoiicTBO aha hx cpaSaTbiBaHHii m 
m Mnno3HOHHy k) KaMepy, BHyTpeHHan nonocTb 
KOTopofi coeflMHeHa c BHyTpeHHeti nonocTbio 
Kopnyca nepcpopaTopa, npimeM cooTHomeHne 
o6"beMOB HMnno3MOHHofi KaMepbi m Kopnyca 
cocTaBJineT 3 - 12 : 1 cooTBeTCTBeHHO, 
oTrMHaiomMficfl tsm, 4to oho CHa6>KeHO 
TepMorasoreHepaTopoM, ycTaHOBneHHbiM Bbiiue 
Kopnyca nepcpopaTopa, npwcoeflMHeHKoro npw 
noMou^H cceflMHMTenbHoro y3na, b kotopom 
3aKpenneHa peiueTKa c 3arnyiueHHbiMM 
OTBepoTHfiMit, npiineM xapaKTepiicTMxa 3apflAa h 
cyMMapHan nnomaflb OTBepcTMM s pemeTKe 
BbiSnpaeTcn TaK, HTo6bi oSecneMHTb AasneHMe 
THApopaspbiBa nnacTa, cosflaHHoe GTpyflMH 
ropfNMX nopoxoBbix ra30B, HanpasneHHbix M3 
Kopnyca nepcpopaTopa no npeflBapuTenbHO 
ccpopMnpoBaHHbiM nepcpopai4MOHHb!M KaHanaM 
HenocpeflCTBeHHo b nepcpopaqnoHHbie KaHaribi b 
nnacTe, pjxn stofo ycipoficTBO CHa6)K©HO 
qeHTpaTopaMH, MCKnwHaioL^HMM nepeMemeHwe 
nepcpopaL|HOHHOH KaMepbi oTHocwTenbHo 
oScaflHofl KonoHHbi, ana oqeHKH xapaicrepa 
BOSAe^cTBHH u xapaicrepa pa6oTbi ycTpowcTBa 
oho cHa6>K8HO flamnKaMH TeMnepaTypbi, 
AaBneHMfi, a nna onpefleneHMfi MecTa 
pacnonojKeHHn npn6opa b CKBawMHe - noKaropoM 
MycpT. 
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